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[57] ~ ABSTRACT

Disclosed s 17-cyclobutylmethyl-4,5a-epoxy-3-
hydroxy-14-methoxy-8a-methylmorphinan-6-one char-
acterized by the formula: |

This compound is useful as a mixed analgesic/narcotic

~ antagonist.

6 Claims, No Dr_awings
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17-CYCLOBUTYLMETHYL-4,50-EPOXY-3-
HYDROXY-14-METHOXY-8¢-METHYLMORPHI-
NAN-6-ONE, AND METHOD OF TREATING PAIN
R WITH IT 5

BACKGROUND OF THE INVENTION

1. Field of the Invention
Morphine is a well known narcotic analgesic havmg 10
the structural formula:

15

20

The compound of this invention is structurally re-
lated to morphine and is named according to the mor- 35
phinan system of nomenclature using the morphinan
nucleus which is shown below:

30

The numbermg and stereochemical placement of atoms 40
in the morphinan system is the same as that depicted for
morphine. A dashed line is used to represent a covalent
bond projecting below the plane of a reference atom
while a wedged or heavily accented line signifies a

covalent bond above such plane. The compound of this 45.

invention has the same stereochemical placement of -

- atoms as depicted for morphine in those positions where

the stereochemistry is not deplcted by a dashed or
- wedged line. | -
Morphine and its structurally related relatives are
used primarily as analgesics. While extremely effective
for the relief of moderate to severe pain these com-
pounds are narcotic and most possess dependence-
mduemg ability and produce other side effects such as
€Imesis, COHStIpatIOIl sweating, respiratory depression
and myosis which make then less than ideal analgesics.
It is impossible to predict, based on structure alone, -
- whether a particular morphine-like compound will act -
as an analgesic (agonist), a narcotic antagonist or pos-

structural modifications in the molecule result in signifi-
cant changes in pharmcological activity. A compound
with the appropriate profile of analgesic (agonist) and
narcotic antagonist actions has potential for treatment 65
of moderate to severe pain w1thout the hability ef drug
dependence or drug abuse. -

2. Prior Art

35

50

)3

60
sess a combination of these properties since very minute

2
17-alkyl or cycloalkyl-4,5a-epoxy-3-substituted-14-
hydroxy morphman 6-one compounds correspondmg
to the formula: |

Where R is H or methyl are known. Thus, the foregoing
formula represents oxycodone when R and R! are
methyl and oxymorphone when R is H and R! is
methyl. Both of these compounds are known to be
useful as narcotic analgesics. The foregoing formula
represents naloxone when R is H and R!is allyl and
naltrexone when R is H and R! is cyclopropylmethyl.
Blumberg et al. disclose in Narcotic Antagonists (1974)
Pp 33-43 a compound of the formula: '

- This compound is said to exhibit analgeSw aetwlty,'
havmg an EDso of 0.39 mg/kg, and narcotic antagonist .
activity having an EDsp of 0.57 mg/kg in counteraetmg |

‘the action of oxymorphone.

- The compound of the present invention possesses -

potent analgesic activity and has demenstrated nareotlc R
| antagonlst act1v1ty - | . |

SUMMARY OF THE INVENTION

‘The present invention 1nvolves 17-cyclobutylmethyl-
4,5a-epoxy-3- hydroxy-14- methoxy-Sa-methylmorphl- .
nan-6-one of the formula: .

DETAILED DESCRIPTION

- The method for the preparation of the eompound of
-' the present invention is represented by Scheme I. Refer-
- ring to Scheme I, 14-methoxycodeinone (1) is reacted
with methyllithium in the presence of copper iodide
‘according to the general procedure of Posner, Organic
Reactions, Vol 19, P.1, to give the 8a methyl substi-
~ tuted Compound (2). Compound (2) is treated with |
cyanogen bromide followed by acid hydrolysis to give
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the nor compound (4) via intermediate (3). The nor

‘compound is then reacted with a cyclobutylmethyl
halide to provide Compound (5). Hydrobromic acid is
used to convert the methoxy at the 3-position of (5) to

the hydroxy group of Compound 6a). Compound (6a)
~ can be converted to its acid addition salt (6b) by treat-

ment with an appropriate acid such as hydrogen chlo-
ride.

_SCHEME |
HyCO

5)

- The ﬁreparation and pharmacology of the compound

- of this mvention is further illustrated by the following ,.

~examples: |
' .  EXAMPLEI
- 14-Methoxycodeinone (1)

under nitrogen was added a solution of 14-hydrox-

N ycodeinone [Hauser et al, J. Med. Chem, 17, 1117

(1974)], (25 g, 79.8 mmol) in 450 ml of DMF. The mix-
ture was stirred at room temperature for 1 hour and

- cooled in an ice bath whereupon methyl iodide (15.5 g,

0.109 mol) was added dropwise and the mixture was
~ allowed to warm up to room temperature. Stirring was
- continued for another 3 hours and at the end of this

period the excess sodium hydride was decomposed very 60

cautiously by the dropwise addition of water. Most of

 the DMF was removed by distillation in vacuo (oil bath

temperature 35°-40° C.) and the residue was taken up in
- 400 ml of methylene chloride. The organic layer was

tion (2 X 100 ml) and again with water (3 X 100 ml). The
‘aqueous layer was re-extracted with methylene chloride
(2X300 ml) and the organic extracts were combined.

' To a suspension of sodium hydride (57% oil disper- 50
- sion, 13.5 g, 0.319 mol) in 30 ml of dimethylformamide

53

.~ washed with water (3 X 100 ml), saturated NaCl solu- 65

4 |

- After drying over MgSOy4 and filtration, the organic

solution was concentrated under reduced pressure to
give an orange-brown residue (19.7 g). A solution of the
residue in chloroform was passed through a column of
Florisil (400 g) and eluted with graded chloroform/ben-
zene mixtures. The fractions containing the desired
compound were collected and the product was recrys-
tallized from ethanol to give 13.6 g (50% theory) of the

(6a) free base
(6b) acid salt

title cl*:ompou'ndj, m.p. 143“—.144“ C.
- Analysis o - | |
NMR(CDCIls) 62.48 (s, 3H, N—CH3), 3.28 (s, 3H,

' C14—OCH3), 3.83 (s, 3H, C3—OCHj3), 4.73 (s, 1H,

Cs—H) and 6.43-6.80 (m, 2H, aromatics). IR (CHCI3)
Vmax 1683 cm—1 (> C=0). - S

Anal. Calcd. for CjoH21NO4: C, 69.70; H, 6.47; N,
4.28. Found: C, 69.73;: H, 6.46; N, 4.17.

- EXAMPLE II

3,14-Dimethoxy-8a,17-dimethyl-4,5a-epoxymorphi-
| | nan-6-one (2)

To a suspension of copper iodide (10.49 g, 57.3 mmol)
in dry tetrahydrofuran (50 ml) and ether (50 ml), cooled
in an ice bath, methyllithium (60 ml of a 1.84 M solution,
0.11 mmol) was added under a nitrogen atmosphere.
After 10 minutes, a solution of 14-methoxycodeinone

(7,8-didehydro-3,14-dimethoxy-4,5a-epoxy-17-methyl-
“morphinan-6-one) prepared as described in Example I

(15.0 g, 45.8 mmol) in tetrahydroturan (300 ml) was
added and the mixture was stirred for 3 hours. At the
end of this period a saturated solution of ammonium

chloride (200 ml) was added slowly followed by a 20%
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NaOH solution until the mixture was basic. The aque-
ous layer was separated and extracted with ethyl ace-
tate (3 X 100 ml). The organic extracts were combined,

washed once with water (100 ml), dried over MgSOq,

filtered and evaporated to give 13.6 g of the crude title
compound This material was recrystallized from etha-

nol to give 8.0 g (51%) of product in the form of color-'_ _

less needles, mp 204°-205° C.
- Analysis

NMR (CDCls) 80.52 (d, J=7 Hz, 3H, Cs—CHz), 2.4

(s, 3H, N—CH3), 3.4 (s, 3H, C14—OCHs3), 3.97 (s, 3H,
C;—O0OCH), 4.68 (s, 1H, Cs—H) and 6.52-6.83 (m, 2H,
- aromatics). IR (CHCI3) Ymax 1723 cm—1 (> C=0).
Anal. Calcd. for C3pH25NO4: C, 69.95; H, 7.34; N,
4.08. Found: C, 69.99: H, 7.26; N, 3.97. |

- EXAMPLE III

17- Cyano-3 l4-d1methexy-4 Sa-epexy-Sa-methylmor- '

phinan-6-one (3)

A solution of 3,14-dimethoxy-8a,17-dimethyl-4,5a-
epoxymorphinan-6-one (2) (0.89 g, 2.59 mmol) in a mix-
ture of 25 milliliters CHCl3/25 milliliters CH>Cl, was
treated with anhydrous NayCO3 (1.6 g, 15.09 mmol),

followed by cyanogen bromide (1.6 g, 15.10 mmol). The

reaction mixture was refluxed overnight with stirring
while being kept under a nitrogen atmosphere. The
sodium carbonate was removed by filtration and the

filtrate concentrated under reduced pressure to give

0.89 g (97%) of the title compound as a brownish solid.
The product, which showed only a single spot on tlc,
was used without further purification.
Analysis .
NMR (CDCl3) 60.43 (d, J 6 Hz, 3H, Cs
(s, 3H, C14—OCH3), 3.93 (s, 3H, C3—OCH3), 4.67 (s,
1H, Cs—H) and 6.53-6.87 (m, 3H aromatics). IR

10

15

20
25

30

CH;), 347

35

(N —-—C~—N)
. EXAMPLE IV

3 14-D1methoxy-4 Sa-epoxy- Ba-methylmorphlnan- I
6-one Hydrochloride (4)

17 Cyano 3, 14~d1methoxy-4 Sa-epoxy-Sa-methyl-

atmosphere for 3 hours. The contents of the reaction
flask were concentrated under reduced pressure to give
6.1 g (99% theory) of a brownish solid which was dried
and used without further purlﬁcatlon | -
Analysis -+ - |
NMR (D;0) a0. 43 (d J=7 Hz, 3H, Cg-—-—-CH3) 3.53
(s, 3H, Ci4—OCH3), 3.93 (s 3H, C3—OCH3), 673—7 13
(m, 2H, arematles) -

EXAMPLE V

17-Cyclobutylmethyl-3, 14-dimethoxy-4,5a-epoxy-8a-
methylmorphinan-6-one (35)

A mixture of 3,14-dimethoxy-4,5a-epoxy-8a-methyl-
morphinan-6-one hydrochloride (4) (3.4 g, 9.29 mmol),
cyclobutylmethyl bromide (3.4 g, 22.8 mmol), sodium
bicarbonate (5.0 g, 59.5 mmol) and 100 milliliters of
dimethylformamide was heated at 105° to 100° C. while
being stirred and maintained under a nitrogen atmo-
sphere. The reaction mixture was heated for 18 hours,
after which the inorganic material was removed by

filtration and the filter cake was washed twice with

dimethylformamide (100 ml). The filtrate and washings
were combined and distilled under high vacuum (bath

6

temperatures 35° C.) and the material which remained
was. taken up with ethyl acetate (300 ml)/H>0 (80 ml)
and made basic- by the addition of saturated sodium
bicarbonate solution.” After separating the organic layer,
the aqueous phase was re-extracted with ethyl acetate
(2 X150 ml). The combined ethyl acetate extracts were
dried over MgSOQy, filitered and concentrated under
reduced pressure to give 3.1 g (84% theory) of the
crude desired product. This material was purified by

‘chromatography on silica gel using benzene followed

by 50:50 benzene/chloroform, chloroform and graded
(2% to 50%) methanol/chloroform mixtures. Those
fractions containing pure product were combined and
evaporated to give 1.39 g (38% theory) of the desired
compound as a foamy solid. A portion of the product

was converted to the hydrochloride salt by treatment

with ethereal hydrogen chloride.

"Analysis |

NMR (CDCl3) §0.5 (d, J=8 Hz, 3H, Cs—CH3), 3.37
(s, 3H, C14—OCH3), 3.93 (s, 3H, C3—0OCH3), 4.7 (s,
1H;, Cs—H) and 6.47-6.87 (m, 2H, aromatics). IR

(CHC3) Ymax1722 cm—1 (> C=0).

- "Anal. Calcd. for CosH3»NO4Cl: C, 66.42;: H, 7.43;: N,
3.23; Cl, 8.17. Found: C, 66.33; H, 7.42; N 3.30; Cl, 8.07.

EXAMPLE V1

17- Cyclobutylmethyl-4 Sa-epoxy-3-hydroxy-14-
. methoxy-8a-methylmorphinan-6-one (6a)
Hydrochloride (6b) (TR-5162)

A mixture of 17-cyclobutylmethyl-3,14-dimethoxy-
4,5a-epoxy-8a-methylmorphinan-6-one (5) (1.0 g, 2.51
mmol) and 20 milliliters of hydrobromic acid (48%) was
heated at reflux for 20 minutes. The solution was con-
centrated under reduced pressure and the resulting solid

 was dissolved in 100 milliliters of ethyl acetate where-

upon dilute NH4OH was added until the solution was
basic. The organic layer was separated, washed with a
saturated NaCl solution, dried over MgSO4 and filtered.
Evaporation of the solvent under reduced pressure gave
an oily solid which was purified by column chromatog-

" raphy on silica gel. The column was eluted with 50:50
- benzene/CHCI;, followed by CHCI3 and graded with

- morphinan-6-one (3) (6.0 g, 16.9 mmol) was combined

~ with 250 ml of 2N HCI and refluxed under a nitrogen 45

(2% to 100%) methanol/chloroform mixtures. Conver- '

sion to the HCI salt by treatment with ethereal HC]

gave 0.192 g (29% theory) of the tltle compeund as a

55

60

foamy solid.
‘Analysis
NMR (CDC13+CD30D) 80 47 (d J=7 Hz 3H,

59 Cs—CH3), 3.38 (s, 3H, C14—OCH;), 3.4 (s, 3H,

C3—OQCH>»), 4.73 (s, 1H, Cs-—H) and 6.47-6.9 (m, 2H,
aromatics).
Anal. Calcd. for C23H30N04C1 C, 65 78; H 7.20: N,

'333 Cl, 8.44. Found; C, 65.67; H, 7.30; N, 3.34; Cl, 8.54.

| PHARMACOLOGICAL EVALUATION

The compound whose preparatlon is disclosed in the
foregoing example was screened to determine the fol-
lowmg biological activities: - -
(A) Analgesic effects upon mice (acetlc acid writhing -
test) | | |

- (B) Narcotic antagomst aetlwty in rats (medlﬂed rat

tall ﬂlck test)

65

TEST A
Acetlc Amd Mouse Writhing ‘Test

‘The analgesw effect of the test compound was cleter-
mined in mice by use of the acetic acid writhing test



4,232,028

7 - '

described by B. J. R. Whittle, Brit. J. Pharmacol., 22;
296 (1964). In this test at least three groups of 5 male
CD-1 mice each were given subcutaneous doses of the
test drug dissolved in distilled water. In all cases 0.4
milliliters of a 0.5% V/V acetic acid in distilled water
solution was'administered intraperitoneally 15 minutes
post drug. The number of writhes in a 20 minute inter-
val beginning 5 minutes after the acetic acid injection
were determined and compared with the number of
writhes in a control group which had received only
acetic acid.

Percent inhibition of wnthlng was calculated as:

No. Control Writhes — No. Treated Writhes

% mhibition = [ No. Control Writ_hes

The EDsg dose, i.e., the dose required to reduce the
number of writhes by 50%, was determined graphically
from a plot of % inhibition as a probit versus log dose.

o 8 |
0.04 mg/kg and an ADsg of 5.6 mg/kg. Based on these

- results it can be seen that the compound is a mixed

5

analgesic/narcotic antagonist exhibiting very potent
analgesic activity.

Morphinan type compounds whlch possess both ago-

nist and narcotic antagonist activity are of special inter-

~ est because they can be used to treat pain without the

10

]

liability of drug dependence in an individual to whom

- they are administered. The term “individual” is used

herein to mean a human being or an experimental ani-
mal that is a model for a human being. The dose to be

- administered to achieve the desired result, i.e., the effec-

tive dose, may vary from individual to individual but is
readily determined by one skilled m the art without
undue experimentation. S

The compound of the present mventlon forms phar-

- macologically acceptable addition salts with organic

20

Confidence limits of 95% were calculated on the basis

of those results falling in the range 16-84% inhibition.
See Litchfield, J. T. and Wilcoxon, F., J. Pharmacol'
Exp. Ther., 96, 99-113 (1949). .

| TEST B
- Evaluation of Narcotic Antagonlst Acthty

The narcotic antagonist effect of the test compound
was determined by a modification of the rat tail flick
~ procedure of Harris and Pierson (J. Pharmacol Exp.

Ther., 143:141 [1964]). | |

Male albino Wistar rats (100-120 g) were used for this

- study. A rat’s tail is so placed so as to cover a photocell.
- Heat 1s applied by a lamp in a reflector with a timer

~ being connected to the lamp and photocell so that the
- timer goes on when the light is turned on and is turned
~ off when the photocell is uncovered. A rheostat, incor-

23

30

35

porated into a heating lamp is used to adjust the inten-

- sity of the light falling on the tail of the rat such that the

rat’s control reaction time is from two to four seconds. 40

- Animals with a control reaction time outside this range
- are rejected. The rheostat adjustment is made only if a

.' ~significant proportion (more than 2 out of every 10 rats)

of the reaction times are outside the range of two to four
seconds. Groups of 5 rats were used, and two control
" times were determined at 60 and 30 minutes prior to

subcutaneous injection of the drug: A ten second cut-off

- time is employed; if the rat does not flick its tail i in 10
. ;seconds it 1s removed from the heat source. |

Thirty minutes after the last control run the test drug

' was given intraperitoneally. This was followed ten min-

45 |
- 4. A therapeutic method for treatmg pam w1thout

~ liability of drug dependence in an individual for whom
“such therapy is indicated which method comprises ad-
ministering an effective analgesic amount of a com-
pound corresponding to the structural formula:

and inorganic acids. Typical acid addition salts are the
tartrate, hydrobromide, hydrochloride and maleate.
The hydrochloride is preferred. The compound of the
present invention may be administered by known, con-
ventional methods of therapeutic administration such as
Intravenous, parenteral, buccal, rectal or oral. Dose
forms for the administration of this compound can be
prepared by methods recogmzed in the pharmaceutlcal
sciences. -

What is claimed is:

1. . 17-cyclbutylmethyl- 4 5a—epoxy-3-hydroxy-l4-
methoxy-8a: methylmorph1nan-6-one characterized by
the formu]a - | |

2 The compound deﬁned by claim 1 in the form of its

pharmacologlcally acceptable acid addition salt.

50

. utes later by an EDgodose of morphine subcutaneously.

- The animals were retested at 20 minutes after the mor-

phine injection. Control animals were given vehicle and
) morphme only. The data were calculated as follows:

{MRT* (Treated) — MR T-(Con'trol)} X 100

10 — MRT(Control)

% Effect (E) ==

% Antagomsm =

. E (morphme contro])
"MRT 1s def" ned as mean reactior’ time. -

{E (morphme control) —E (Drug treated) } X 100 60 |

o The data Were plotted on lo'g-pfobit papef and AD.s'[j .

‘3. The hydrochloric acid addition salt of the com-' |
pound defined by claim 1. - |

5 The method of clalm 4 wherein the compound is
administered in the form of its: pharmacologlcally ac-

- o morphine by 50% within 95% confidence limits, were 65

ceptable acid addition salt.

6. The method of claim 4 wherein the compound is

determined by the method of Litchfield and Wilcoxon. administered in the form of 1ts hydrochlorlc acid addi-
Using the foregoing procedures, the compound of the ~ tionsalt. =~ ' |

present invention was determined to have an EDspof Rt L L S T

wvalues, i.e., the dose required to inhibit the effect of
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